gas specific gravity, gas flow rate, friction factor, bottom-hole temperature, well diameter, and well depth. The effect of each of these six parameters on the calculation of the bottom-hole pressure is investigated. The effect of kinetic energy on the magnitude of the pressure drop in the well increases with gas specific gravity, gas flow rate, well radius, and well depth. It decreases with friction factor and bottom-hole temperature.
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The parameters, gas specific gravity and well radius, have the greatest effect on the pressure drop in the well. A case study is presented where the combined effect of the six parameters is calculated. Assuming an adiabatic process and no shaft work involved, the last two terms on the left hand side of Eq. In this paper, the effect of this term, which represents the change in the kinetic energy of the gas, on the pressure drop in flowing gas wells is investigated.
A complete analytical solution of Eq. (2) is presented. We will also present the procedure for the solution of the equation.
From the analytical solution we have identified the parameters which contribute to the kinetic energy term in the general energy equation.
These parameters are: gas specific gravity, gas flow rate, friction factor, bottom-hole temperature, well diameter, and well depth.
Energy Equation Solution
Using the real gas law, one can calculate the specific volume and the velocity of the gas by means of Eqs. (3) and (4) Introducing Eqs. (3), (4), (5), and (6) Eq. (10) can be written as follows:
where:
V1=the value of LHS of Eq. (10) at bottomhole conditions V2=the value of LHS of Eq. (10) at well-head conditions
The procedure for solving the bottom-hole pressure using Eq. (19) is similar to that given in reference 1). Figure 1 shows a flow diagram for the solution.
Results and Discussion
Eq. (10) gives the solution of the general energy equation governing the flow of natural gas in vertical wells.
The only assumptions used in Eq.
(10) are: no gain or loss of heat between the gas and its environment and no shaft work. The last term on the left hand side of Eq. (10) is the contribution of the kinetic energy to the pressure drop in the well.
The parameters which affect this term and, consequently, the pressure loss are: well radius, well depth, friction factor, average gas temperature, gas specific gravity, and gas flow rate. In the following paragraphs, we will discuss the effect of each of these six parameters separately. Figures 2 and 3 show the effect of gas specific gravity and gas flow rate on Theta, respectively. Theta increases with both specific gravity and flow rate. The effect of gas specific gravity, however, is greater than that of flow rate.
Figures 4 through 7 illustrate the effects of well parameters on Theta. Theta decreases with both friction factor and bottom-hole temperature. It increases (almost linearly) with both diameter and depth.
Of these four parameters, the well diameter has the greatest effect on Theta.
At large well diameters, Theta is as high as 0.3%. On the other hand, well depths affect Theta the least. Except for well depth, the effect of the well parameters can be predicted straight forward by referring to Eq. For average gas wells, contribution of the kinetic energy to the pressure loss is about 0.2%. For shallow wells with large diameter, low bottomhole temperature, low friction factor, high specific gravity gas, and high gas flow rate, the contribu- Fig. 7 Effect of Well Depth on Theta Table  1 The Effect of Well Diameter on Theta
